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[020020085921 #3 2003/10/13 

^ *_K£*I1 7flA}^V4. o]6\) O^}^, tiV£^ 7)% ^ 0 H1 A% 

^<gDVo. ?j J7 , A o V 7 l u> £ ^] 7^0} jgc cgo^j ^.7] cf* 7fl^* ^^A]7l 

^L, #7] 7fl^ ti>£^ 71^ ^^-Al^lcf. 145}^ f #7] aV£^l "il — <3 

«H S^l^l7> ^^^cf. zl^ ^"71 f^-a- #«Hpull back) ^-^H ^ 

^ c.1 cf. n ^2]-, A o > 7 ] E^j- nfl^tb ^71^ S-^^- ^aJ-a] 

^ ^ M-^71- «>£^ ^7}°} #71* ^HS^ ^aVa] ^ ^r7> 01 Cf. 

i 7 
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20020085921 #^ c£t.\: 2003/10/13 

^3=. ^'tl {Method For Manufacturing Semiconductor Devices} 



^ 1 ^^1 £ 3£: #2fl 7l#ofl 2]*_V o>ol^eflol^(Shallow Trench 

Isolation) ^il- uf^ufl ^ 

£ 4 >|^| £ 7-^ ^ ^ofl ^tr #51*11 i^S] ^3: ^S-f H<ffl*l <>}- 

l^E}^ ^ 

#4tr -mi 

^7fo] ^3- Hj-^ofl ^ 5JO. S> d^- ^M1*>711^ H31*l ifl^ 
^^(divot)^ ^-7)1 ^.Ol = ( void )7> 3}^ Hj-x]Al^ ti>£^ ^ 7 |^ 

%HM^1^ tr #51*11 « c v^ofl ^ 3Jojt)-. 

LOCOSCLocal Oxidation of Silicon) 7l#o] A>-g-s](>| #4. L0C0S 7}<k2) #^^8: Ji^M 

tb Aflj^ o>cl^eflol^ 7l#l-ol %^ >7l1 7 fl^-£)ol ^ofl^ PBLCPoly Buffer LOCOS), 

R-L0C0S (Recessed LOCOS) ^s] 7)^0] vg;i) A>-g-i)c^ #4. o]s. 7 1#^ -g-^o] ^-^>ji *J 
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1020020085921 2003/10/13 
AV5j.^-ofl s]*V *fl^ <3<*o] a)) ^-e] (Bird's Beak) ^4 Vo l 1^*Rr 53* 

1-<H, 7fl^*l- aS^o. H^l^l °H^3H>$ (Shallow Trench Isolation: STI) 

7l^ofl H]<5H £-5} ^o] -f^fjl ^-B- ^1-71 nfl^ l&SSfl JH^aH) 

A o V 7l AjJL-f H?!^ <>H#3H^ *K£*ll 7)&$] 3g£L <g*H ^^*>Jl 

$ €^(Gap Filling) ^ ^7] H€*l ^1 W^M- ^ €^(gap filling)*]*! 

^•71 ^s^-ir 5}- «h 7l 31 (Chemical Mechanical Polishing: CMP)^§°.3. H3!*l 
ifl°l ^J^-nf hVh^I 71^* sa^-SM^ltK 71^3] cg«<Hl ^^^^o] 

^7l ^ ^*Rr *t3?-^°.3.Sr ^ ^ ^H34 ^45r 0 «^r 0 3 

-TEOS(Tetra-Ethyl-Ortho-Silicate) ^M^Hr^K Atmospheric p ressure Chemical Vapor 

Deposition: APCVD) -t>5r^-, #4^4 s^M^^KHigh Density Plasma Chemical 

Vapor Deposition: HDP CVD) ^^J-^-ol ^S. Af-g-£)ZL 

^31, ^Hflofl^ A oM ^S-f H^l^l 4°1#3H^ ^-§: 4&^.<5 r JI 14^ t E^j^ 
3 A o v ^ -£^sl ^£-<HH ^^-4 43Kdivot)<>l ^^7i ^4, d^-ol , Aj. 7l #4=. 

-r-^-°l -f-^^A^- A°] ^1 ^Efl# 71-4H.5. #71 ^ 3-*\^ °l^-tr <5WB|ti. c^o] 

^"71 ojl^ a. <3<*o] Cf^ ^ofl ti]*}-^ 711 °1H ^Vs^o] oj:^ ^^4. 0)5. 
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20020085921 2003/10/13 
*r, ^^1 o1-^ 7> ^Sj^t].. 

< 9 > ^e^lfe- °1 t) *V 3^ jisl^ #7l #^f 2*131- ef^-^ (rounding) ^EfljL 

^^SLS.^ <#7] <3«El cg^^ oH^l ^a-o^o) ^ JLA^ Hj-^ o. A ^ 

<5 r JL 5Ul}. olnfl ; ^-71 B 31*11- ^^S>7l ^1*V p^^^ol ^7i#o] ^5}-^ ^ aj-^J: _o 

^ aiz1-a171^ #*«(pull back) -^°1 A>-g-=jnl-. 
<io> o] t>y ^-g- o]-g-*v ^sfloi Afl^o. B ^j^i oH^eflo]^ ^ ^ j£ lofl 

^-o] ( t^, 71^ HV£^1 71^(10)^1 IrCH ^(lu®) 

^ Sl^H ^-Sr^-dD^ ^^-^-(13) ^ ^-S|-sv(15)^ t}# ^<a^ ^^j-^^-S cf. 
°H, #71 ^sKKll)^ ^7 r 25~200A°lJI, #7l 13)^1 ^7|l7> 1000-2000 A °ltf. 

#71 #5l-5l-( 15)£- TE0S #5|-^olcl-. ^ tj.^, Aiz]-^-g- o]^}c^ s£ 7 ] a]- £ ^i 7 i^ 

(10)^ #°1] #^^-(11)^ ^5^(13) 31 #5)^(15)^ ^ 7fl^(16)# ^#^1^ 

<n> olol^l, ^-71 #5}-^-(15)^r P r ^£L#_°S. °l-g-SH #7l 7l^-(10)5l = 

3000-4000A^ #zM^_0 5.*| at-7] av^^i 7l^(l0)£] 3gj= <^^ofl H31*l 

(17)* ^#Al7jcf. 

<12> cf^-, £ 2^1 51^1 5} ti^ ^-ol, -.^^ Ol-g-^ol ^^-^(13)^; #7l 7fl 

^(16)^-^ 200-300A21 7lsl(D) D J:^- <?i# -g-^^S. ^ z}-^ ?Jc}-. 4&H , ^- 7 1 #2KKll) 
s)- #71 #5l-^]-(15) A>ol<Hl ^(i8)ol ^#^cf. o]^ #71 ^(18)^- £ 3^ ^ #3-^ 
(19)o.S *fl-?-7fl ^Mr^ #3}-^ ## ^z}-^-g- ^^^°fl£.32l^^^^. AV^ni- 

(19)°fl cl^ol 3^ ^1^7] ^^-olcf. 
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3E. 3<H] H>sq- £o] ( o^av^oi ^oj. 03-TEOS s^M^ 

o|-g-§><^ ^>^(19)^- ^-7] H ^1^1 (17)^1 nflifH ^ 
^Ml. #<H 5000-6000 A ^ ip-^s. a^A^t).. 

JE^ofl ^7l7flo|p>^-i- oj-g-SH #7] ^V5)-nV 

(19)-gr ^^Al7lJl <#7] ^^-(15)4 ^7l ^5^(13) ^ #7l ^^-(ll)-g- ^^1^ 
ilS.*] ^7} HVS^l 7)^(10)^ ^E]ti. <^<2] a^-i- ^#A]^lo.^ Afl^o. H ^j^ cfo]^efl 



ZLS^U}, olE^l wj-^ Aj- 7 ) H^^1(17)<H1 ^^(19)1- nfl^Al^ ^ o. > ^ H ^ 
(17)Sl (aspect ratio)7> 3^ #7] H 31*1(17) ifl^ <+^-^(19)ofl «] -g-?J;°l Jio] = 

(void)(£.Al o>^)7> ^:^*>7] ^cf. o]^ aV£^ ^a}^ 7 >t^^.ji v+o>7> «h£3l i*} 

, H^H*^ ^# 7^A]^ ^ 

7H ^R3* ^oM7l^C-fl ^nf. 
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20020085921 #^ <£^ : 2003/10/13 

<19> H> £ ^ 7ljg.fi) ^ofl cf^ *§^]?lfe ^-71 tiV^^l ^EL 

^A^O.^*) ^^A]7l^ ^-7^1; ^ ^"71 #7] H^U] tJH ^VS}-^ ^7}-# ^ 

31-1- i^Kr 3* *3 £.3. 

<20> wj-^^sj-T]]^, ^7} 100-300 A^ tf-v]}^ oicf. 

<2i> ^e^^]^ ^- 7l AVj^nKg. 250-350 "C^l ^r-E^l^ i*^*)^ ^7} 

<22> u ].^^ 7] i- ( aJ- 7 ) ^ ^^}#^r ^S^JlS. ^^*>ul ^7} cj-f- 



°l*h t^ofl ^tb ^r-£^l 4ia}^ ^2: « 0 >^ JE^-t- ^Ml^l ^ 

i 41- ^7-1, cf^^ ^e)^ 7l^J2f ^ ti>3E^l 7l^r(10)S] ^ig, ojjS. S-c^ 

^(Su®)^ ^J-sKHn)*}- ^^-^-(13) ^ ^^(15)^ ^<a^-g- o.s. ^ 

^Al^lcf. ojufl, Aj- 7 ] Aj-^dDo) j=^ 7 ). 25~200A°lJl, >g-7) ^SS|-Bl-(13)^ ^-v\}7\ 
1000-2000 A ^71 ^SKKl5)£- TEOS ^sKHcf. ZLfi f^g-, a]-;*} -ijzj-^ ^- ol-g-*}.cr| 

^"71 WV^^l 71^(10)^ ^JE. <g<* Aj-ofl Aj-^.nV (11 )5z]. ^5|-nl. (1 3 ) ^ Aj-^n^ 15) o| ^Jg. 7 fl^ 
^-(16)1- ^^Aj^lCf. 
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20020085921 <y*> : 2003/10/13 

<25> °1<H>H, ^5j-^-(15)# ^ P>i3#-2.S °l-g-*M -*7l ti>£^l 71^(10)^ ^ 

^^-wr 3000~4000A^ S 0 ! 1 ?!:^- <#7] tiV;E*)l 7]#(10)^ s| = <*j<*ofl e^*] 

(17)* ^^Al^lcf. 

<26> J£ 51- #Ss>ig , o]^, #«Jj^^-i- Oj-g-^ AV 7 ] ^5j-nV( 13) ^. ^ 7 j 7 j|zp. «.( 16 ) S JjL 

3 200~300A^ ^el(D)^ ^^1^14. ^ ^^-(11)^ #7l #3}- 

^(15) A>olofl ^(18)ol ^sjcf. o]^ ^V 7 ] ^(is)-a- £ 73] 7,3 ^^.g. a>51.^-(23)o.^. *fl^ 
Til A>s(-^ ^ai Aiz]-^^^- 31 ^ nfl £ 7 cq ^ A>5}-DV(23)ofl rq^lo] 

<27> £ 6 -g. ^7}^ ^(atomic layer deposition: ALD) °]-§-SH 

S 31*1 (17)3 a o v 7 ] A( 18 )ofl A>5).ni-(2i)^. 100~300A^ ^1^. 3^1^. c] 

^ £ 7^ ^^-(23) ^-71 ^(18)-i: ^-^^1 5fl^l SLis}jL ilol^l- qf^^lfe- ^-g; ofl«J- 

<28> # 7 ) ^ ^^ofl ^- 7l ^-^(21)^ 3^0. ^^.^ ( ^7>f^ 

^ -g-7H £ 5<^1 A o VHfl^ ti> £ ^ 7l ^. (10) ^. ^J^t}. o)^ f ^ -g- 7 l 

°ll SiH 4 7}+W: ^*}^SLS.^ ^7} SiH 4 7>i« ^-7] ti>£^l 71^(10)^ Wj-ig- 

#^4 *W *J 6.717H n>^cf. 2Bj C^fr, ^ 7] ^ ^ofl ^(purging) 7>i, ofl 

» ^(N 2 ) 7f^l- ^A]^ 0_j=*| A o V 7 ] ^ -g-71 l|o|| ol^- ^ olfe- SiH 4 7} 

— ^ y fl#^1^14. , <#7] -%-7)o\) #±(0 2 ) 7}^ ^71 # 

i(0 2 ) 7}^!- Ol n] s}-^- *3V^. ^o.^l nV^ CfA] *V*} ^4}- *aV_g- <yo ? ) ^ n^t}. 

^^M, <L>3r^(21)ol ol«: ) ^-71 ^ -g-7H ^(purging) 7}+, ^1- ^ 

ll4i(N 
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20020085921 #^ 2003/10/13 

2 ) 7>i# 1LS.»\ -#71 ^ -8-71 iflofl #^}Jl SX^r t 91^ 7>^# ^ 

§1 «H#Al ? Jcf. ^ ^-g; ti>4 #7l #3^(21)* Q*}^ =^] > ofl§ S. 

<H 100~300A^ sat)-. #71 ^7># 3}^ 5^3°] al-o.^ 

#3^(21)* ^f^l-H-S #7l W3K21)# 7-1^1^ 3^*12 ^7> $14. #71 #5^(21) 

3 3# ^£^1 3^§r°l i^l-ELilL #7l #SKK21)^ 250~350°C<HH 

< 29 > s. 70. ^-s^, o^av^o] ^<y- 2j.tj-7l##^^, 03-TEOS ^7]#^^^ H - 37 

a- a^ltf^^* <>l-8-*M #5^(23)* #71 H^^l(17)^ nfl^ofl ^Ml, <4* 

#<H 5000-6000 A si *f-v\}S. ^#Al7jcf. 

<30> o]jfL t t^ofl iAl^l ^^14 *#^o] 3^7131^1-^^ °l-§-*>^ #71 #^ 

(19)* 7] JL #71 ^^(15)^- #71 ^^(13) ^ #7l #^(11)* 2.^ ^^1*3 

0.5.*) #71 y>£^l 7l^( 10)^1 -sljE] a. <^^o] S Tg^. jn^Al^ ^S-t- B€*l d H#3l 

<31> £ ^ € ^ ># ^ °l-g-*M AJ-7I #3^(21)-i- #71 £(18)4| 

^^1?1 Cf^- #7] #3^(23)* #71 H^^l(17)^l oH^A] ^JELS AVsj.^ iL^l^} ^^£1 
1-^ €#* «<M^ ^ 5U4. 
<32> ^Ai, ^ o. ^71 ^^^171^ #5)-^ ^71^ ^Aj-X)7lJl Ufo> 

7> te^l ^7}°] #7}*\ ^ o. ^#Al^ ^ ojcf. 
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71^: ^oHl t\% ^^^-i; ^f^Al^Jl, <#7j aV£^l ^JE. ^^ofl ^"71 Cf# 7fl 

^-T-l- ^-M^JI, A o V 7 ) 7fl ^LtL xflo] y]-c^ 71^ ^Zj-Al^cf. nfe}-^, A o V 7 ] tiVSSfl 

71 ^ c^cdofl H31*]7> <§^^nf. ZL^l uf-g-, #7] #«-»(pull 

back) ^*cHl £]*fl $^0.5. ±3.4*1 ^7} nfl^ xj^Bj-ofl 

^tt A oM ^JESfl S^ofl ^^M: ^ Cf^-, ^-7) H^l 

<34> ^7} nfl^*b ^31* ^A17]X) ^r^A^JE &o] 

^ ^ $X^. =1 ^7} nfl^tl- &7)*\ S.^-§- 

^ 4* SUal M- d >7l- «VE*I1 jfc*}^ ^7l^ S-Aj^- %l=Aj-Al^ +7\ <&t\ % 

<35> *V^, ^ o. j£^4 Aj-^^j. ^tgbfl 71 #5] Lfl-g-ofl 

2) SJ^l-M ^ lfl°1M tf<#^ 7}^£r °] -g-°Hl 
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[U20020085921 2003/10/13 
[3-?* 11 

i&£*H <y£ tfofl ^^Al^lfe #7fl; 

tiV^l ^ — ^^-i- 3-2.3.^ ^^A]7l^ #t]1; 

Til 

* ^oM H31*H ^ ^^-g- a>5}-^ ^ti^l ?l-cr S^Vfe *V£*fl ^7}<^ 2112: ^ . 

[3^*8" 2] 

*ll 1 1H SUM*!, #7] M D -lf 100~300A^ ^^^l7l^ ^ AS *Rr 

3] 

^1.2 *<M1 oio}^ , ^Sf^-g- 250-350 ^JE*)^ 7^ ^ £^o S 
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I^*J- 4] 
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